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(57) Abstract 

11,1 5-O-Dialkylprostaglandin E derivatives 
represented by general formula (I) and nontoxic salts or 
cyclodextrin clathrates thereof. In said formula each 
symbol has the meaning as defined in the specification. 
The compounds of general formula (I) bind selectively to 
the receptor of subtype EP 3 , among PGE 2 receptors. 
Thus, they are useful in preventing and/or treating hepatic 
diseases, renal diseases, pancreatitis, myocardial infarct, 
etc. 
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*&mt, 11, 1 5-0-i?7JW^nx^^7>> J >E^l:HT 
(1) Hfta (I) 



10 




COOH 



(I) 



(2) fti6«)Sim *5<tr>* 

20 :/DX*^>v f >E 2 <PGE 2 £IIMBT5. ) tt, 75*H>K*^^r- 
25 »ftt5:i»-pTtfc. WSMX&ibtlX^ttyfr^-fU, *M 
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LT4^&9, ^Mtl, EP 1, EP2, E P 3, E P 4 ttftfnw* 
(Neglshi M. et al. J. Lipid Mediators CeU Signalling,12, 379-391(1995)) . 

pge 2 }i *<Di£mt£Wi*£>mzt>izzftib, utbt-rzftmimnttm 

ft^»&5.m*r^< W^ESfffeo/tJS*, -*5t( I )T^2tt£ 11. 15- 

ftffiH 55-115836 mzU, JH-f J^^OHiSS^l^^nxiJ 
15 0, WT. ^n^^7»*>E 2 *^ll, 1 5-0-*J**)l-7u 
Z?-5 Z, 1 3 E-yx^tt^^XX^^JSfcSnTVi*^ 

#MB8 47-42647 ^(Ctt, 1 5-0-7)^X-fJ^D^^^7>^> 

20 -0-^^^-PGE 2 ^IS®5tlTV^ 0 

1 ) -asa ( 1 ) 

25 
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COOH 

(I) 




5 r 3 «, ci-io7;wn, C2~i or;^-u>as, c2~iot;p 

4=--l/>S» 7i-JK 7iy^, C3-7^D7;W«ftBC3~7 
y^n7JV^m^tgi$tlT^5C 1~1 0 7;WPS, C2~l 0 7 
;^ni/>s*fcttC2~i 0 7;v*xu>g£^*r9\ 7ir;Vi3j;^^ 

n7J^;nn i-3i«Dci-47W, c i~47;io**x a ay 
s*£-&£^fr-f= ) T^snsi i, i 5-o-i?7;^;u^nx^^7>^ 

15 

(I) R 1 , R 2 fei^R 3 4'<DC l~47JWHi(t *^;k 
HKS (I) f> R 3 *©C l~47;i'3*->g<!:«, * h*->, l^->, 

hks ( i ) f , R 3 ffSfc^R 3 ^twc i~io 7;wi^<i«, ^ 
x3Mk ynt:;k *\-7?)V, -ZZJ-iv, 

-W& ( I ) R 3 *££«R 3 am>T c 2- 1 0 7;i^x;i/g<h«> 
25 £x;k :/D^x;k 7f^JK ^>T-xjk A+t-JK A7f-iK 



WO 98/34916 . PCT/JP98/00544 

x^-;i/, ?nK— ;k 7?--)V, ^>^~;k a*->-;k ^^-;k :* 
y^n^ntJV, *>*n:7>;k i/9u*>¥fr* ^da+v'JK ^da 

IB-SI r— j «iffi®0»t^-&LW5^ < »:^t)L, r "" j \S3& 

7;wi/g, 7;i^k>s&££m^xk>SKkmm©*>©, #s 

tcteic t rcf^ti^ i; tot ic w-rfc'&tta»*if $ . 
20 (1) 11 a, 1 5 o-^ntr;^*s/-9-*+v^nx^-5 z, 13 

E-yI>8, 

(2) 1 1 a, 15a-^M^>-9-^V^n^-5Z, 13E 

(3) 1 1 o-^h*S/-l 5a-lh+'>-9-Wyp^-5Z, 1 
25 3 E-yI>i£, 

(4) 1 1 a-* Hr*>- 1 5a-^Ot:M+y-9-^vyoX^-5 
Z. 1 3E-^X>i, 
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■ • 

(5) 1 1 a-*h*->-l 5a-^fM+y-9-t+y^OX^-5Z, 
1 3.E-S?X>K, 

(6) 1 1 5a-;* h^>-9-^V^n^-5Z, 1 
3E-yI>t« 

5 (7) lla-Ih+y-15a-^Dt:M=l i y-9-W7'OX^-5 
Z, 13E-vX>$> 

(8) 1 1 a-Ih^>-l 5 a-^h^->-9 -^77^0X^-5 Z, 1 
3 E-v'X^ 

(9) 1 1 a-T'DlfM^y- 1 5 a-* h+y-9-^V^DX^- 5 
10 Z, 1 3E->*X>^ 

(10) 11 a-7n£;i/*-*S>- 1 5 + -^V^nx*- 
5 Z, 1 3E-i?I>i, 

(11) 11 a-T'nW^y- 1 5 -WT'nX^- 
5 Z, 1 3E-yI>t, 

15 (12) 1 1 a-7b*v- 1 5 a-* h*v-9 -^y^nx^- 5 Z, 
1 3E-yX>i, 

(13) 11 a-^h^y-l 5 a-X 9 -JtW?UX9- 5 Z, 
1 3E-J?X>», 

(14) 11 a-^h^Fz/- 1 5«-^Dlfjmy-9-^V^DX^- 
20 5 Z, 1 3 E-5?X>tt. 

[%] 

-?>/*>"52*m) 7>t-^Al, ^6<JI«$nsti75> (x 
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S (i) Tjssnsn, i 5-o-^t;i/^;^dx^^7>^>eris 

flctt, a-, /3-»5W*r-'>*n7 f *xHJ>, & 5 v> testis 
V^T> «r^BB 50-3362 ft 52-31404 ^*fc«l^ 61-52146 

(1) HttiC (I) "r**ns*58Wfl2^*»4. -«a ai) 



20 §5. 

1?, y/v-W) £/b^t» o~5 o'CTfx&fcn*. 

25 HttSC (ID 7SSnSft^«H an) 
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COOR 1 



T?ffii£tiz{k&®£-1B&: (iv) 



R 2 X 



(IV) 



5. 

;K xh7tKP77> (THF) , ^>i>>, 7-fch>, 7 

ftttW) ©#&t» o~5 orrffttton*. 

HKS (III) TSStlSft^tt, HK£ (V) 




OTHP 



(V) 
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0~9 O'CTff&fcflS. 

-«5S (v) r*an*ft^«tt, £ (vd 



COOH 

(VI) 



TjKSft3fc£«)fcHR5S (VII) 

RiX (VII) 

r*sn*-ffr&«*o -7)v*Mtkmz.m z tizz okst* c: twins 
5. 

(2) -$3$ (I) T*3tt*fc£**, 5-6ti«^0, 

a»:**yare**-«a dc) 



COOH 

(Ic) 



Tssnsfc^in hhss (xiv) 
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(xiv) T^^ns^ti«> ^osj^iHiS (A) -e^snsia 
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(3) -«5S (I) TT*3tt**»HflS£' 
HRst (la) 




COOH 



(la) 



OR 



TTsKSttSflS^W* HRS (VIII) 




COOR 



(vm) 



^ ^ v > 5 unzK^HSPSisttiaiE t tz^mz «t o & tons . 

HR* (VIII) TwS*lSft^ft»4. S (DC) 




ii 
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* • 

R 1 X (VII) 

5 5. 

(4) (I) T^$n5$f£9Hfc£»> 

R 2j&tR l tl^CS-Ca&O, R^^tf^VST&SH&iS (lb) 




-CK-snzfc&tote, h&js (xvn) 




20 — asa (xvn) -r^snsft^wa, ^(c^snss^x^ (b) t^s 
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mmtu-zYVyJj-, mm^n^hifyy^-. »5W5i^o7 

^iCiD^jSfSili^T^^. 5£ (VI) "e^StlS-ffc"^©^ 

10 R— a^^y&T, R3#n-^>^T&5:/nX*^>^>E 2 aj§&# 
«#^BH 49-5946 -^B^iffl#(lIB«?nTV^. 

15 5EP3§»?$<^1. 

h (Sugimoto) £ ©#&[J. Biol. Chem., 267, 6463-6466(1992)] \Z 
20 WC> ^nX^y>f Hl/t^-tW^ (T^XEP 1, EP2, EP 

ep4) ^n-enMtfccHoii«i, m&&tLit. 

Vmisttmmft (0.5mg/ml) » 3 H -PGE 2 S^SJSi (2 0 0 
/il) *MTl^>=l 1 a^-Hfc. 7 (3ml) 

T#lLU MffiT©5l5iiitT^bfc 3 H-PGE2^^7X7>(';^- 
25 (GF/B) Kh^y^U ^&Wmtt*^'»'5 1 W~^-Ta!l^tfe. 
KdfiliB max fifite. Scatchard plots bifrtbfzlAnn. N.Y. Acad. Sci., 
51, 660(1949)]. #tt&tt&£tt»Stt (2.5 a M) PGE 2 ©#£T 
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mt> 3 H -PGE 2 £2.5 nM, *»Wk^»*#a«ST*UnbTff&ofc. 

lOmM U>K*'J^A (pH6.0) , IraM EDT A, 10 
5 mM MgCl 2 , 0.1 M NaC 1 . 

^^•©flWWHRKi UM) tt^fc«fcD*«>fc. 

Ki = IC 50 /(l+( [C] /Kd)) 





#K£& Ki UM) 


EP1 


EP2 


EP3 oc 


EP4 


1 


>10 


2.4 i 


0.0036 


4.2 


1(a) 


>10 


1.1 


0.0063 


1.3 


Kb) 


0.97 


0.53 


0.0027 


2.5 


1(e) 


2.4 


1.3 


0.0061 


3.7 


KG 


0.31 


>10 


0.0029 


>10 


1(h) 


0.039 


0.034 


0.0017 


0.073 


2 


>10 


0.6 


0.04 


5.9 



10 mm 

15 HttS (I) T^2ft5#fi!Wfc£W^ PGE 2 $«#Ort, D-7*<i7 
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a^T, J&A-A^fcO, HUM*. UgA^lOOmgOffilT- 

5 B-®a>swa»n#-£Stts#, £fcte$A-A^fco> -eko^, o.i 
artist *fctt-a i straps 2 4#ia©«HT»iiiRrtfc#i8S#s 

io 4I«kD^^fiTt^ft«^'b*5t, $&ttH*iB*.T«:-£©&g&«£- 

%>&T$*<DW®.mfo> imu$L$<Dtz#>(D&mi mm, mmtvxft 
is «pfi4©&»©H#fflj&»fctt, «sa, *^-t;WH» .low, «i«GSi 

20 y k t HP^'>^ntr;nz^p-x, *»iHrA'D-x» x> 

.mm, y)v?$>&&MZ7wy*>m<D&?tzfemitimfe^\sT*>£ 

25 K «ja*/tl4^W»SfcJ:?)eil» Mv^y, fcKP^ypfc^HrJVP 
t Kn*">^nK;i/-fe;VP-X7^U-h»:t*©g«ftt»*V^4JB*tt 

16 



WO 99/34916 . PCT/JP98/00544 

SbJc, x*y-;w {c^WSns, £©&J&WS, ^ffittfe^SWB^fcfiH 
5 jH, SKiS8iJ©«fc Sfctftim tflSMRK SifcSU %mM, g&JBfflft'&WUTfeJ: 

10 &#A5«t3^^b^J, SHM-bUSA, *x>tt:fhU2A»3V>«*x 
>&©£5&^#J&^WbWTt>«fcK x7UHW©8Bft#8sM:» 
^B^W* 2.868,691 *fi5 «fc tf|S|<g 3,095,355 ^91MK:g£L<i2ttSftT 

15 ©&$&«> fWWSfcfiST*. *tt©*a3W» iiitltd « 

x^/-jw©j:5^7;p3-;i/a» #'jv;K-h8o 

m) £©J:3fcl&JSttW:. SSKKjjgSiJ, JMfcfflU #&8<J> 
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1 1 a, 15ffl-^h^>-9-WyD^-5Z, 13E-y*I>i 
10 ^fiUXfJl' 



7;p^>»HftT» Mbf:PGE 2 (9 0 0mg) ©7-feh-hU;W (2 
15 0ml) JgttCttfcft (2.36 g) &cktf a^ftpWU (6 4 0 1 ) 

M-rjf#Lfc. 1 3^r^*3ct^2 immmztn^n, mm u.oo g) 

fe«fc^3^b^^ (6 4 0 /i 1 ) SriP^., 7B#M#Lfco Si^fiffflt 

;W T»»IU TBWttH&WTS&Bffr&tt (8 1 2mg) 
20 T L C : R f 0.67 (A^> : #&X^;i/= 1 : 1 ) . 



11 a, 15a-^b^>-9-^V^D^-5Z, 13E-S?X>8 



■^1 




OMe 



Mil 
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1 1 a, 1 5 a-V* b*->-9 Z, 13E-> 5 X> 

Bt^fJUXrJl' (iMIWlT^bfc; 5 0 0mg) <DX^/-;i/ (5m 
5 1) **fcU>BS/ty7 7- (5 0ml. pH7.4) fctoAfc®"^ ^^JffK 

ixf7- 1? (imi) zanz.* 3omfmnvtzc simmrm, 
io -rsawfl:^ o i img> 

T L C : R f 0.19(a+U-> : BHl^V= 2:1.1 KBttt) ; 
N M R : 6 5.66(lH,ddJ=16,7.5Hz>, 5.44(lH,dd,J=16,7.2Hz), 5.40 
(2H,m). 3.72(lH,m), 3.57(lH,m). 3.38(3H,s). 3.29(3H.s). 2.77(1H. 
ddd,J=19, 7.1.1.0Hz). 2.58(lH,dt.J=ll,7.9Hz). 2.34(2H,t.J=7.4Hz), 2.50- 
15 2.00(6H,m). 1.78-1.08(10H.m). 0.89(3H,U=6.5Hz)o 



mmu Laj -i (h) 

gMMl (a) 

1 1 a. 15 a-^h^>-9-t+V^nxh- 1 3E-X>& 
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T L C : R f 0.20ev*fU-> : SUfiH : 1, 1% gftfe) ; 
NMR (CDC1 3 ) : <5 5.65(lH,dd,J=16,7.6Hz,olefin), 5.45(lH,dd,J=16,7. 
5 4Hz,olefin), 3.71(lH,m), 3.55(lH,m) 3.38(3H,s,OMe), 3.28(3H,s,OMe), 
2.76(lH,dd,J=19,7.0Hz), 2.54(lH,dt,J=ll,7.8Hz), 2.33(2H,t,J=7.3Hz), 2.1 
8(lH,dd,J=19,8.4Hz), 2.00(lH,m), 1.80-1. 15(1 8H,m), 0.88(3H,t,J=6.4Hz) o 

gMMl (b) 
10 11a, 15a-y7h^>-9-W-16, 
5Z, 13E-i?I>iS 



15 T L C : R f 0.40(B£&X^ : A*1*->=1 : 1) ; 

NMR (CDCI3) : <5 5.62(lH,dd,J=16,7Hz), 5.57-5.20(3H,m), 3.70(1H, 
m), 3.38(3H,s), 3.26(3H,s), 3.20(lH,m), 2.77(lH,ddJ=20,7Hz), 2.6K1H, 
dtJ=ll,8Hz), 2.52-2.00(8H,m) , 1.70(2H,m), 1.40-1.06(6H,m), 1.00-0.77 
(9H,m). 



iiu (c) 

1 la, 15a-v7b^>-9-t+V-l 7 a h - 5 Z , 




20 
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OMeMe 



COOH 



5 T L C : R f 0Mffimx?)V : A^>=1 : 1) ; 

NMR (CDC1 3 ) : <5 5.61(lH,dd,J=15,8Hz), 5.50-5.33(3H,m), 3.75-3.6 
3(2H,m). 3.36(3H,s), 3.30(3H,s), 2.77(lH,ddd,J=19,7,2Hz) ) 2.56(lH,dt, 
J=12,8Hz), 2.45-2.25(4H.m), 2.18-2.04(4H,m), 1.74-1.60(4H,m), 1.40-1. 
17(4H,m). 1.16-1.06(lH,m), 0.92-0.84(6H,m) o 



(d) 

11a, 15a-^h^'>-9-t+y-2 0-;;^DXh-5Z, 13 



TLC.'Rf 0.14(^X^;V : A^>=1 : 1) ; 

NMR (CDCI3) : 6 5.66(lH,ddJ=16,8Hz), 5.50-5.36(3H,m), 3.7K1H, 
m), 3.57(lH,q,J=7Hz), 3.38(3H,s), 3.30(3H,s), 2.77(1 H,ddd,J=19,7,lHz), 
20 2.58(lH,dt,J=12,8Hz), 2.40(lH.dt,J=14,8Hz). 2.36-2.26(3H,m), 2.20-2.0 
2(4H,m), 1.78-1.56(3H,m), 1.52-1.42(lH,m), 1.38-1.22(4H,m), 0.90(3H, 
U=7Hz)„ 



10 




OMe 



15 



WO 98/34916 



PCT/JP98/00544 



HSU (e) 

1 1 a, 1 5a-^ h**s- 9-**V-2 0-^fJ!/-^O^ h-5 Z, 
1 3E-^X>BS 



T L C : R f 0.17(gmi^;P : 'S*#>-1 : 1) ; 

NMR (CDC1 3 ) : <5 5.67(lH,ddJ=16,8Hz). 5.50-5.36(3H,m), 3.7K1H, 
m), 3.59(lH,m), 3.38(3H.s), 3.30(3H,s), 2.77(1 H.ddd J=18,7,lHz), 2.57 
10 (lH,dtJ=12.8Hz), 2.40(lH,dtJ=15,5Hz), 2.36-2.25(2H,m), 2.22-2.02(4H, 
m). 1.80-1.56(4H,m), 1.52-1. 43(1 H,m). 1.40-1.22(8H,m), 0.88(3H,t,J=7 
Hz). 

iiij m 

15 11 a, 1 5 a -V* Y*i/- 9-#*V- 1 6-7x/+'>- 1 7, 18, 
19, 20-f h7yj^nXh-5Z, 13E-yX>K 



20 TLC : R f 0.17(A*U-> : ^X^;W=1 : 1) ; 

NMR (CDCI3) : <5 7.32-7.24(2H,m), 6.97-6.85(3H»m), 5.85(lH,dd,J= 
15.4,7.4Hz), 5.62(lH,ddJ=15.4,6.2Hz), 5.45-5.28(2H.m), 4.10-3.92(3H, 



5 
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m), 3.80-3.68(lH.m), 3.42(3H,s), 3.39(3H,s), 2.78(lH,dddJ=18.8,7.4,l. 
2Hz), 2.69-2.55(lH,m), 2.47-1. 99(6H,m), 2.27(2H,t J=6.8Hz), 1.70-1.55 
(2H,m). 

mm (g) 

110!, 1 5 a-v 5 * S + J/-9 1 7 - 7i-Jh 1 8, 19, 

2 0-huy;i/^n^h-5z, i3E-^x>B6 



T L C : R f 0.33(A*-tf> : BHfcX^^l : 1) ; 

NMR (CDC1 3 ) : <5 7.34-7. 12(5H,m), 5.67(lH,dd,J=15.8,7.4Hz), 5.50 
(lH,ddJ=15.8,7.4Hz), 5.50-5.30(2H,m), 3.71(lH,td,J=8.2,7.0Hz), 3.63-3. 
53(lH,m). 3.38(3H,s), 3.31(3H,s), 2.83-1.60(16H,m) o 

mm LM 

11a, 15«-y7h+y-9j3-^Dn^DXh-5Z, 13E-vX> 

m 




COOH 



C 




COOH 



OMe 



OMe 



T L C : R f 0.26(A^1j-> : mMx.?)V=2 : 1) ; 
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NMR (CDCI3) : <5 5.61(lH.dd ( J=15.4,8.0Hz) ( 5.50-5.32(3H,m), 3.98(1 
H,q,J=7.8Hz), 3.71-3.63(lH,m), 3.58-3.48(lH,m), 3.31(3H,s), 3.27(3H,s), 
2.36(2H,t,J=6.9Hz), 2.30-1. 20(18H,m), 0.88(3H,U=6.4Hz). 



(E) -2-*^-6--»- (3a-lh+y-l-^f-JW -7 - 
7>f-Xh + y-yX-t'^D [3. 3. 0] *??>-3-*> 



7)^>mmn,r, ce> -2-**-+j— 6-~>>- (3«-tKD*y- 

1 -7-T>^-t KO^r->-i/X-tf->^n [3. 3. 0] 

3—t> (8 0mg) ©MtKDMF (lml) (CTK^b^hU^A 
(2 6mg) , 3^{tT-h^^'5 1 ;UT> : en^A (llmg) *5<ktf3 , XfcX 
15 ^ (6 0/il) £JjD;t> ^i&T3 0£M, 6 0"CT 1 PtlHMKttLfc. 

20 TLC : R f 0.43 (A^> : mk^)V=2 : 1) . 

11a, 15a-^Ih+y-9a-hHn+y-^nX^-5Z, 13E- 



5 



mm 2 




10 
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6Et 



7)i3>m®mrF, (e) -2-;r*t*--6--»- (3b-i^->-i 

-7-7>f-2tt-lHy-yX-f^D [3. 3. 
03 jrtr*>-3-*> (3 5mg) (DMyKh)VX> (0.5ml) jgH££-7 
8X:iZlfc «JU iMV^f^T^-^A/W K^-f H (1.01 M, 13 0m 
1) SWTU 3 0#Mitm 0lCT2 0£MJt#Lfc. ££&ttKttft& 

(14 4mg) £#U£A t h* (7 3mg) 0*fojc h;i/X> 
(1.5ml) &M£8 OT3T3 0^Jl#Lfc. Kfc«£0t;fcfcaW& ±fB 
©ErafcT^rk H©i*h;VX> (0.5ml) »«£»rFU ifi7 3 

TLC : R f 0.44 (^7DD*M : Jl/= 1:1). 

11a, 1 5 a-y!h^>-9-^V7DX^-5 Z, 13E-S?I>8 
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6Et 



11a, 1 5 «-yIb^>-9a-tHD^>-^^-5Z, 13E 
-v?X>& (3 0mg, ##0J3T£)&Lfc, ) <Z)7-feh> (0.7ml) %m 

5 n-r v^n/^y-j^jnAfe©^, tK, »ttx^;n£ina., o'CKJM&bfc. 

TLC : Rf 0.33 (#PO#;kk : **y-JU=l 9:1) ; 
10 N M R : 6 8.60(lH,br), 5.59(lH,dd,J=16,7.1Hz), 5.49(lH,dd, 
J=16,6.9Hz), 5.38(2H,m), 3.67(5H,m), 3.34(lH,m), 2.75(lH,ddd, 
J=18.7.0.1.2Hz). 2.58(lH,dt,J=ll,7.7Hz), 2.47-1.96(8H,m), 1.79-1.24 
(10H.m). 1.19(3H,t, J=7.0Hz), 1.18(3H,t,J=7.0Hz), 0.88(3H,t.J=6.6Hz). 

is immm 

3 o n g<Dm&i&ftztt?zsm i o otts^fe. 

•llo, 1 5 a->7 h^>-9 -^V^DX^ - 5 Z, 13E->*I> 



20 & (3mg) Wl^/'-Jl'Si 10ml 

•Xf7'J>iWm 10 Omg 

•X&fcJlSS 2 0mg 

• 37 ;W? 1 Omg 

•^«^Un-;^X7;U^^A 2 0 Omg 

25 • «|gft-fe;wn-x 5.0 g 
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(I) 



r3«, ci~io7;i/^;wa> C2~i07;^-i/>s, C2~i07;i/ 

DTJWl^+S'TWfcSftW* Cl-10 7)V*)Vm, C 2 - 1 0 7 

ot;v^;us«, i-3i©ci~47;wK c i~4 7;u3**x Any 
««8-&***>T. ) T^^nsi l, i 5-o-^7M;^nx^^7>y 

2. 11a, 15a-^h^>-9-W^DX^-5Z, 13E-V 

3. 11 a, 1 5 a-^Xh+i/-9 -^V^DX^ - 5 Z, 13E-y 

4. 11a, 15a-^h^>-9-^vyDXb-l 3E-I>IIT 
*a«#©ttH iffi«©fl:£tt. 
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5. 11a, 15a-^b*y-9-t^V-16, H-^Wd 
*b-5Z, 1 3E-5?X>«T»S»*©«HllB«©^«. 

6. 11a, 1 5 a-^ h*->- 9 - V - 1 7 a - ^ f^UX h - 
5 Z, 1 3 E-^X>&Tfc51*3fc©fBB lffi«©^«. 

7. 11a, 1 5 a-v 5 ^ H + '>-9-^+V-2 0-y;uyDXh-5 Z, 
1 3 E - i?I>«T**a#«D*l 1 B8©^«, 

8. 11 a, 1 5 a->7 b+v'- 9 - t+V - 2 0 - ^f JV-^DX h - 
5 Z, 1 3 E-5?X>K , T»Sa*©«iailB«©flS'&«. 

9. 11a, 15a-^h+y-9-t+V-l6-Xi; + J'-17 > 

18, 19, 2 0-Th7y;^OXb-5Z, 1 3 E-5>X>*T*<8tl# 
Offim 1 Ett©fc£tt. 

10. 11a, 1 5 a-*J* h*rz/-9--t*V- 1 7-7xx;P- 1 8, 

19, 2 0-HJy;K/Cl*b-5Z, 1 3 E -$?X>ttT*3fll#©ttB 1 
fB8©fc-&#J. 

11. 11a, 1 5 a-i?;* h*>>-9 p-ZUU^UZ b- 5 Z, s 1 3 E 
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1 2 . (ID 




COOR 



(II) 



10 



15 



R3«, Cl~10m;H, C2~l 0 7;i^~U>S, C2~107JV 
^□7;i^;V**^T@&£nW5C 1-1 0 7)l*)im, C2~l 0 7 
D7MJH«« l~3i@0C 1-4 7JWK Cl-47^+^ AD^ 



&&W.t?Z>-®& ( I ) 




COOH 



(I) 
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(XIV) 



5 r 1 , R2^±r;R3tt % »*'©«Hitrai;a9ic*«t>r. ) 




(Ic) 



1 4 . mxvmm i fcia«®Htt3t ( i ) T^sns n, 1 5 - o - s?r 
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